INTRODUCTION
chemotherapy at the EoL, it is associated with other forms of aggressive EoL care. Patients who receive palliative chemotherapy near the EoL are more likely to undergo cardiopulmonary resuscitation and/or intubation and to die in intensive care units. [4] In 2012, colorectal cancer was the 3 rd most commonly diagnosed cancer (1.36 million new cases) and the 4 th most common cause of cancer death (694,000 deaths) worldwide. [5] Colorectal cancer patients, such as other patients with relatively chemosensitive tumors, may be at a higher risk of receiving chemotherapy at the EoL. [6] There is an increasing number of agents active against metastatic colorectal cancer (mCRC). [7] With these increasing therapeutic choices, it will not be surprising that incurable colorectal cancer patients would continue receiving systemic treatment at the EoL. The use of targeted therapies at the EoL is increasing, and they are used as often as conventional chemotherapeutic agents. [8, 9] Finding tools to predict survival of patients with incurable colorectal cancer may help in selecting patients who may benefit from palliative systemic anticancer therapy (PSAT). This may avoid terminally ill cancer patients unnecessary aggressive treatment.
A number of prognostic models were developed for the purpose of predicting survival in patients with terminal cancer like the palliative prognostic score, the palliative prognostic index and the Chuang's prognostic scale (CPS). [10, 11] The use of Palliative prognostic models to aid in treatment decision making had been suggested. [12] CPS was designed more than a decade ago by Chuang et al. in Taiwan to predict short-term survival in patients with terminal cancer. [10] It was developed in a training set of 356 terminal cancer patients and further validated in a testing set of 184 patients.
We hypothesized that a Palliative prognostic model like CPS might be useful in predicting the survival of mCRC patients receiving PSAT.
METHODS
A prospective cohort study was conducted to investigate the prognostic value of the CPS in a heterogeneous group of 117 patients with incurable gastrointestinal malignancies. This report describes a subgroup analysis that included mCRC patients who were receiving PSAT. Included patients were adults (>18 years) who had histopathological colorectal cancer diagnosis with evidence of distant metastases, and their plan of treatment was PSAT of which they received at least one cycle.
CPS includes eight items: Ascites, edema, cognitive impairment, liver and lung metastases, Eastern Cooperative Oncology Group performance status, tiredness, and weight loss. The CPS items were assessed and scored according to the developers of the tool as illustrated in Table 1 . [10] The total CPS score ranges from 0 (all variables are not altered) to 8.5 (all variables are maximally altered).
A receiver operating characteristic (ROC) curve was used to determine the best CPS cutoff value for the prediction of 3-month mortality.
Patients were followed up until death or for at least 3 months. Survival was calculated from the date of CPS assessment until death or last follow-up. The Kaplan-Meier method was used to estimate survival and the log-rank method was used to test for the significance of difference in survival between the CPS groups.
Statistical analysis was performed using the Package for Social Sciences (SPSS) for Windows, version 14 (SPSS Inc., Chicago, Illinois, USA). A P < 0.05 was considered statistically significant.
RESULTS
CPS was assessed in 36 patients with mCRC who were receiving PSAT and were followed up for at least 3 months or until death.
The characteristics of patients are shown in Table 2 .
The most common prescribed PSAT regimen at the time of CPS assessment was FOLFIRI (folinic acid + fluorouracil + irinotecan) which was prescribed for 21 patients (58%).
Using the ROC curve analysis, the best CPS cutoff value for the prediction of 3-month mortality was 5 [ Figure 1 ].
According to this cutoff value, patients were divided into two groups, Group 1 with a CPS score ≤5 (22 [61%] patients) and Group 2 with a CPS score >5 (14 [38.9%] patients).
The percentage of patients who survived < 3 months in Group 1 was 23% and in Group 2 was 71% (P = 0.004). The accuracy of a CPS cutoff value of 5 in predicting 3-month mortality is shown in Table 3 .
The estimated median survival of whole group of patients was 103 days (95% confidence interval [CI]: 74-132). The median CPS score was 4.35 (range: 2-8). The estimated median survival was 149 days (95% CI: 82-216) for Group 1 and 61 days (95% CI: 35-87) for Group 2. The difference in survival was statistically significant (P = 0.01).
The Kaplan-Meier survival curves for the two groups are shown in Figure 2 .
DISCUSSION
With the advancement of cancer research, there are an increasing number of novel methods to predict prognosis in patients with mCRC like using molecular profiling. [7] However, these methods may not be applicable in many settings, especially when resources are limited. The availability of simple noncostly predictive tools to predict prognosis in this group of patients may facilitate communication with patients and help in decision making.
The CPS is a simple prognostic model that is based on the presence or absence of liver and lung metastases and other simple clinical findings. It was developed to predict short-term survival in a population of terminal cancer patients with an overall median survival of only 13 days. [10] The developers of the CPS used a cutoff score <3.5 to predict 2-week survival with an accuracy of 72% and a cutoff score of <6 to predict 1-week survival with an accuracy of 72% in the training set.
Another study validated the CPS in a different setting and showed that it is useful in predicting the prognosis of advanced cancer patients with relatively longer survival. [13] The median survival of patients included in this study was more than 3 months (103 days). This confirms that CPS may have a prognostic predictive value in advanced cancer patients who are not terminally ill and have an estimated survival of months.
In addition to its use to predict the survival of advanced cancer patients, [10, 13] CPS was found to be useful in predicting their hospitalization outcome. [13] The current study further suggests another application for the CPS. mCRC patients receiving PSAT with a CPS score >5 had a significantly shorter survival of only 2 months. Furthermore, using the same cutoff point predicted 3-month mortality with an overall accuracy of 74% in this group of patients. This may be of help in decision making when PSAT is considered for mCRC patients. It is unlikely to attain the desirable effect of PSAT when the estimated survival of advanced cancer patients is only 2 months. [14] Accordingly, the CPS may be useful in dividing mCRC patients into two groups. mCRC patients with a score ≤5 (estimated survival of 5 months) may benefit from PSAT administration. For the other group of patients with a score >5 (estimated survival of 2 months), a supportive and palliative plan of care would be more realistic.
This is the first study to investigate the prognosis predictive value of the CPS in advanced cancer patients receiving PSAT. Another Palliative prognostic model, the Palliative prognostic score was used to predict the survival of advanced cancer patients receiving systemic anticancer therapy. [14, 15] The Palliative prognostic score ranges from 0 to 17.5 and is based on six items, dyspnea, anorexia, Karnofsky performance status, clinician prediction of survival, total white blood cell count and lymphocyte percentage. [16] In one study, a heterogenous population of 173 patients with pretreated advanced solid tumors were grouped according to the Palliative prognostic score before starting further palliative chemotherapy. The group of patients with higher (worse prognosis) Palliative prognostic score had a significantly shorter survival. [14] In another study, the Palliative prognostic score was used to divide 44 patients with nonresectable stomach cancer receiving chemotherapy into three groups with highly significant difference in survival. [15] The results of these two studies assessing the Palliative prognostic score prognostic value, and our results are encouraging and suggest that validated Palliative prognostic models may be helpful in selecting patients with relatively longer survival for whom PSAT may be of benefit. At the same time, this may decrease the aggressiveness of EoL care by reducing PSAT administration for terminally-ill cancer patients. PSAT at the EoL of cancer patients raises many ethical concerns and may contradict the principles of medical ethics. With the lack of positive impact on survival and quality of life of terminal cancer patients, "beneficence" is not achieved. This is the same for "nonmaleficence" when PSAT results in toxicities and distress. Furthermore, the exhaustion of scarce resources to deliver PSAT to dying cancer patients may violate the principle of "justice." This is especially true in resource-limited settings where there are cancer care priorities such as prevention, early detection, and palliative care.
The limitations of the study included being from a single center and the relatively small sample size. In addition, CPS was not compared to other known prognostic factors in mCRC. 
